Abstract. Grossuana maceradica n. sp. from the Radika drainage, Macedonia is described. A lectotype is selected for Amnicola marginata Westerlund, 1881, and a neotype is designated for Paludina hohenackeri Küster, 1853. Photographs of type material of these and 2 other Balkan taxa, Amnicola filiola Westerlund, 1881 and Hydrobia haesitans Westerlund, 1881, are published here for the first time.
Introduction
Species of Belgrandiella A.J. Wagner, 1928 are distributed from southern France (Boeters 1970 (Boeters , 2008 , eastern Austria (Haase 1994) , northern Italy (Giusti & Pezzoli 1980 , Haase 1994 , and through the Dinarides . They have also been reported from Bulgaria , 1972 , Pintér 1968 ) and Greece (Schütt [1980] ). Although described a Greek species as Orientalia delphica (now Radomaniola delphica ), Schütt [1980] insisted that it belongs to Belgrandiella. Radoman (1985: 64) wrote, "We, however, have not found any of its representatives either in the Hellenides, the southern Balkan peninsula, Macedonia or Greece, nor in Asia Minor". Instead, he believed that Greece is inhabited by representatives of Grossuana, such as G. serbica vurliana , and of Radomaniola, such as R. curta albanica Radoman, 1973 and R. delphica . However, he did not consider relevant earlier-named taxa. Recently Rysiewska et al. (2016) gave evidence, based on genetic analyses, that Bulgaria is not inhabited by species of Belgrandiella, but rather by Pontobelgrandiella To clarify the identity of a recently detected unknown hydrobiid snail from Mavrovo National Park, Macedonia, within the Crni Drim river drainage, we analysed all known Balkan and Greek species of Belgrand iella, Pontobelgrandiella, Radomaniola, and Grossuana. The snails were collected using a hand-net with a mesh size of 500 µm and preserved in 75% ethanol. Whorls were counted following Gittenberger et al. (1970) . Anatomical investigations were done in accordance with Boeters (1999) . Drawings of shells and animals were made with a Zeiss 45° drawing prism. Length and diameter of shells were measured with a 5 mm grid measure plate (0.05 mm grating) at 25× magnification; measurements were rounded to the nearest 0.05 mm. Shells were photographed using a Leica R8 camera with a DigitalModul-R.
Material and Methods

Abbreviations of collections.
BOE
Systematics.
To show that the new species belongs to Grossuana, we have taken 13 genera with similar morphological and anatomical characters into consideration (Table 1) .
To justify the new species, we compare it to known representatives of Belgrandiella A.J. , Pontobelgrandiella Radoman, 1973 , Grossuana Radoman, 1973 , and Radomaniola Szarowska, 2006 because the assignment of known species to one of these genera is still unconfirmed due to insufficient descriptions (Figs 1-4, Appendices 1-4).
Thus, in addition to the newly decribed Grossuana species of the Radomaniola/Grossuana group sensu Falniowski et al. (2012) , we summarize data on the types, type localities, anatomy, and genetics of representatives of Belgrandiella, Pontobelgrandiella, Radomaniola, and Grossuana from the Balkan Peninsula (Table 1 , Appendices 1-4).
Despite having a penis with a simple outgrowth and the presence of RS1 and RS2, as in Grossuana, Daphniola Radoman, 1973 is not mentioned in Table 1 because D. graeca , the type species of this genus and a junior synonym of Valvata exigua A. Schmidt, 1856 , is characterised by a valvatiform shell : pl. 5 fig. 87, Bodon et al. 2001 . fig. 2A ), Radoman ( : fig. 1, 1983 ). Female genitalia of B. kusceri: Bole (1967: fig. 2A ) and Radoman ( : fig. 1, 1983 ). In all species with investigated female genitalia (B. crucis, B. kusceri, B. robusta, B. schleschi, B. substricta, B. superior, and B. umbilicata ) the receptaculum (RS1) touches the bursa (Bole 1967 : fig. 1B3, 82 fig. 2A3, Radoman 1975 : fig. 2, Bole 1967 fig. 3B3 , fig. 5B3 , fig. 2B3 , fig. 2C3 ). Based on , B. krupensis and B. zermanica can be included. Distribution in the Balkans: fig. 11 ) and fig. 1 ). b According to , Boleana is a synonym of Belgrandiella. Male and female genitalia of B. umbilicata: Bole (1967: fig. 2C ) and Radoman (1983: fig. 53 ). c This genus might preoccupy Radomaniola Szarowska, 2006 , but more study is needed; compare figures 17 and 18 of R. curta and G. vrissiana, respectively. d Intestine of Grossuana codreanui: Szarowska et al. (2007: figs 15, 16) . Male and female genitalia of G. serbica: Radoman (1983: fig. 24 ). e Falniowski et al. (2012: fig. 14) referred to Radomaniola sensu stricto a genetially analysed sample of the type species, Trichonia kephalovrissonia, but not from the type locality. Male and female genitalia of T. kephalovrissonia: Radoman (1983: fig. 43 ). f Male and female genitalia of Turkorientalia anatolica: Radoman (1983: fig. 49 ). g Caecum of Graziana acheineri at the proximal end of stomach: Haase (1994: fig. 7 ), but not confirmed by Szarowska (2006: figs 141-142, 153-157, 243-244) . Male and female genitalia of G. lacheineri: Bole (1967: fig. 1A ), Radoman ( : fig. 3, 1983 ), and Haase (1994: figs 5B, 6E, F). h A junior synonym of Belgrandiella. Male and female genitalia of Sarajana apfelbecki: Radoman ( : fig. 6, 1983 ). i See Appendix 2, footnote 4. Male and female genitalia of Cavernisa zaschevi: fig. 60 ). j Intestine of Pontobelgrandiella pandurskii: Georgiev (2011a: fig. 1.1 ). Male and female genitalia of P. nitida: fig. 59 ).
Male genitalia of P. tanevi : Georgiev (2013: figs 3, 4) . k Male and female genitalia: Radoman (1978 Radoman ( : fig. 1, 1983 ). l Stomach and intestine of Alzoniella finalina: Giusti & Bodon ([1984] : fig. 2G , H). Male and female genitalia of A. finalina: Giusti & Bodon ([1984] : figs 2A-F, 2G). The relationship between Alzoniella and Terranigra has not yet been discussed. m Male and female genitalia of Radomaniola curta: fig. 17 ). (Brancsik, 1888) . 2, B. bozidarcurcici Glöer & Pešić, 2014 . 3, B. bumasta Schütt, 1960 . 4, B. conica Radoman, 1975 . 5, B. croatica (Hirc, 1881) . 6, B. crucis (Kuščer, 1928) . 7, B. dabriana . 8, B. driniana (Radoman, 1975 . 9, B. erythro poma Schütt, 1959 . 10, B. fontinalis (F.J. Schmidt, 1847 . 11, B. globulosa Bole, 1979 . 12, B. hershleri . 13, B. hyalis Westerlund, 1886 . 14, B. koprivnensis . 15, B. krupensis . 16, B. kusceri (A.J. Wagner, 1914 . 17, B. novoselensis . 18, B. pageti . 19, B. robusta Radoman, 1975 . 20, B. schleschi . 21, B. substricta . 22, B. superior . 23, B. travnicensis . 24, B. um bilicata . 25, B. zermanica Radoman, 1973 . . 3, R. bulgarica Glöer & Georgiev, 2009 . 4, R. curta (Küster, 1853 . 5, R. elongata Radoman, 1973. 6, R. (?) filiola (Westerlund, 1881) . 7, R. (?) haesitans (Westerlund, 1881) . 8, R.(?) hessei (Kobelt, 1891) . 9, R. lacustris . 10, R. montana . 11, R. radostinae Georgiev, 2012 . 12, R. rhodopensis . 13, R. seminula . 14, R. strandzhica . 15, R. tritonum Bourguignat, 1852 . 16, Graecorientalia vris siana . Type localities of Grossuana species in the Balkans; red dot: Grossuana maceradica n. sp. Localities: 1, G. angelt sekovi . 2, G. codreanui (Grossu, 1946 . 3, G. delphica . 4, G. derventica Georgiev & Glöer, 2013 . 5, G. euxina (A.J. Wagner, 1928 . 6, G. falniow ski Georgiev, Glöer, Dedov & Irikov, 2015. 7, 8 , not shown, see Appendix 3 for G. hohenackeri (Küster, 1853) and G. mar ginata (Westerlund, 1881) . 9, G. serbica . 10, G. slavyanica Georgiev & Glöer, 2013 . 11, G. thracica . 12, G. vurliana (Radoman, 1966 . Figure 2 . Type localities of species of Pontobelgrandiella; red dot: Grossuana maceradica n. sp. Localities: 1, P. angelovi (Pintér, 1968) . 2, P. bachkovoensis ). 3, P. bulgarica (Angelov, 1972) . 4, P. bureschi . 5, P. dobrostanica ). 6, P. hessei (A.J. Wagner, 1928). 7, P. (?) maarensis . 8, P. nitida Angelov, 1972 . 9, P. pandurskii . 10, P. pusilla . 11, P. stanimirae . 12, P. tanevi . 13, P. zagoraensis ).
Systematics
Grossuana maceradica n. sp.
Figures 5A-C, 6
Holotype. SMF 349125.
Paratypes. GLÖER/2 specimens; BOE 3366/7 specimens. The Rosochka reka is a river in the Radika drainage, which is a right tributary of the Crni Drim [=Black Drim], which flows to the Adriatic Sea.
Etymology. The species' name is a composite word and refers to Macedonia and the Radica river. Fig. 5A-C) . Ovoid, transparent, smooth; whorls 33/4-4, conical, with straight sides and pronounced suture, neither ascending nor descending on shell wall; parietal border of aperture fused with shell wall; palatal and basal border of aperture neither broadened nor thickened; columellar border slightly broadened; umbilicus closed by columellar border or narrowly open as a slit.
Shell (
Measurements: height 1.97-2.33 mm, mean 2.11 mm (N = 4); diameter 1.44-1.58 mm, mean 1.51 mm (N = 4); height:diameter = 1.40.
Operculum. Light brownish, transparent, showing an unpigmented middle field of the foot, flanked by 2 black fields.
Animal (Fig. 6 ). Head, mantle and body whorls pigmented black; 10 ctenidium filaments (N = 1♂); intestine simply bent in the roof of the mantle cavity (N = 4).
Males:females = 2:5 (N = 7). Male genitalia: penis flat, unpigmented; as seen from top, formed like a long wedge provided with a hook-like middle appendix. Penial duct runs laterally down to the tip of the penis on the opposite side of the appendix. Base of penis shows in its inactive state bellows-like folds (N = 2) in front of appendix.
Female genitalia: bursa spherical, provided with a long duct, distal spherical receptaculum (RS1) with a pronounced duct, which, however, is too short to allow receptaculum to touch bursa; proximal receptaculum (RS2) tube-like, branching off from renal oviduct distally in front of its turn at bursa and accompanies renal oviduct to the turn, where proximal receptaculum touches bursa (N = 2). Proximal receptaculum iridescent, a muscular tube. (Fig. 7) . Known only from the type locality. Here, the Rosochka reka is a small mountain stream with clean, cold, fast running water. Living animals were found on limestone substrates, mostly on stones covered with aquatic mosses.
Habitat and distribution
Species differentiation. Taxa of the Radomaniola/Grossuana group reported from neighbouring areas are R. curta kicavica , R. curta albanica Radoman, 1973 , G. serbica serbica macedonica G. serbica scupica Radoman, 1973. According to Radoman (1985: fig. 3 ), both of these subspecies of R. curta occur in the area of the Adriatic drainage, and R. c. kicavica allegedly even in Crni Drim river drainage , the same drainage as the new species. The shells of both subspecies of R. curta are more elongate than shells of the new species, height : diameter 1.70 and 1.80 : pl. 2 figs 26-27) versus 1.40. Furthermore, whereas the penis of R. curta is provided "with a 'double' ('fisured' at the top) outgrowth on the left side" : figs 17, 41, Falniowski et al. 2012 fig. 8M10 ), in G. maceradica n. sp. the penis shows a simple hook-like outgrowth. Finally, in females of the new species, the proximal receptaculum (RS2) is tube-like and not, as in R. curta, drop-like and borne by a short duct (Radoman 1983: fig. 17 ).
Whereas Radoman (1983: 56, fig. 24 ) described the penis of G. serbica as "long, with a very prolonged, pointed top and a weak outgrowth on the left side, which is hardly visible in many specimens", in G. maceradica n. sp. the penis shows a prominent hook-like outgrowth.
Radoman (1983: 59) described the shell of G. s. macedonica as "roundish, more shortened than that in all up to now known subspecies of the genus, with weakly developed first whorls compared to the last one". In G. maceradica n. sp. the shell is somewhat more elongate, which is expressed by a height:diameter ratio of 1.40 instead of 1.35 (Radoman 1983: pl. 4 fig. 51 ).
In G. s. scupica the axis of the ovoid aperture is less inclined to the axis of the shell than in G. macera dica n. sp. (i.e., 18° vs 20° ).
The type localities of G. s. macedonica and G. s. scupica are both within the Vardar drainage. This system is part of the Aegean drainage area and not the Adriatic drainage area where G. maceradica n. sp. occurs.
Discussion
Discrimination of spring snails
Geological and topographical aspects. Common wisdom has it that species of spring snails are locally restricted to small areas, as for example in Belgrandiella. Recently, however, critically discussed this view with regards to 4 nominal Balkan taxa. They argued that shells alone cannot be the basis for species discrimination in the Truncatelloidea. But they also cited as claiming that congeneric species need not differ in their anatomy. Falniowski's and Beran's view, based on their interpretation of Radoman, should be adopted not just for Belgrandiella but for other so-called spring snails.
The traditional understanding is perhaps still too inflexible, but that spring snails may indeed be geographically restricted to very small areas has been corroborated, for example, for Bythinella badensis (Boeters, 1981) , based on conchological, anatomical, genetic, and geographical data. Although Bythinella dunkeri (Frauenfeld, 1857) and B. badensis inhabit the same massif, B. badensis only occurs in a small southern part of the Schwarzwald. These species were isolated from each other in preQuaternary times because the southern Schwarzwald was drained by the Saone flowing into the Rhone, and not into the Rhine as today. Thus, Radoman's approach of using drainage systems as a guide to distribution patterns can be useful.
Grossuana maceradica n. sp. is the only species of Grossuana yet known from an Adriatic drainage. All neighbouring localities reported by Radoman ( , 1985 and corroborated by Falniowski et al. (2012: fig.  1M ) for Grossuana are within the Crna reka drainage, part of the Vardar system, which flow to the Aegean Sea.
In the Radika drainage only 2 Radomaniola/Grossuana taxa are known. These are G. maceradica n. sp. and R. R. curta kicavica. According to Radoman (1983: 44) , R. c. kikavica is "Spread … in springs in drainage areas of the rivers Radika, and Crni Drim [entered by the Radika at Debar], including some springs in the Ohrid Basin … and in the Prespa Basin". However, the type locality of R. c. kicavica is "Izvor, a big spring about 16 km [west] from Kicevo town" (Radoman 1983: 44) , and the Izvor spring supplies the Treska river, which belongs to the Aegean drainage and not to the Adriatic drainage, as does the Radika. Radoman (1985: 110) described the Drim as "mainly a mountain river, about 300 km long, with many whirlpools, rapids and waterfalls ... naturally it contains no marsh or spring forms except for Theodoxus fluviatilis ... this river could not have played the role of an immigration way ...". This view might apply to species which have not invaded interstitial habitats.
Concerning the alleged occurrences of R. curta kicavica in springs that supply Lake Ohrid and R. c. curta in the Zeta river drainage (Küster 1853 , Radoman (1985: 111) argued that "Ohrid non-endemic forms", such as R. c. kicavica, "date in this area from the remote past of this basin [Lake Ohrid], from the time of its broad intercommunication with neighbouring waters at a very low altitude above sea level". However, with regard to an invasion of the Drim drainage by the Radomaniola/Grossuana group, Popov It is strange that Radoman (1983: 44) thought that R. c. kicavica occurs in 2 separate drainages. Even if passive transport by birds or water beetles (Boeters 1979 (Boeters , 1982 (Boeters , 1993 is not excluded, it is questionable whether his R. c. kicavica from Radika and Crni Drim river drainages is the same as that from its type locality in Treska river drainage.
From ideas on speciation in the Lake Ohrid basin, it might be concluded that the ancestors of G. maceradica n. sp. immigrated to its cur rent locality "in the remote past", and that it is an endemic, not non-endemic, species. This might explain the unique characters seen in males of this species.
Anatomical aspects. Whether the soft parts differ among species of spring snails, such those of the Radomaniola/ Grossuana group, depends on which species are being compared. In R. maceradica n. sp., the penis carries a pronounced hook instead of a weak outgrowth, as described for the type species, G. serbica fig. 24 ) shows that the distal receptaculum (RS1) nearly touches the base of the bursa, but according to Falniowski et al. (2012: figs 9, 10M3) , it is located well in front of the bursa. These striking differences need clarification as to whether they represent only physiological, stochastic variation, or something else.
Excursus for some Greek taxa of the
Radomaniola/Grossuana group (Küster, 1853) [Paludina], and G. marginata (Westerlund, 1881) [Amnicola] but without making any comparisons with type specimens. However, among these 3 taxa, R. tritonum seems to be sufficiently redescribed, although only by topotypes. According to Bourguignat (1853: 64) , "Ce Mollusque habite sous les feuilles des plantes aquatiques des eaux fangeuses du marais de Lerne, en Grèce" [This mollusc lives under the leaves of aquatic plants from the muddy waters of the marsh of Lerne in Greece]. Falniowski et al. (2012: 22, fig. 2G5, fig. 7G5 ) examined a sample from a spring at Mili (Lérni), Peloponnisos.
Here, we discuss the identity of Paludina hohenackeri Küster, 1853 Neotype. Küster (1853: 77) received his material from Charpentier ("Paludina hohenackeri, Charpentier in litt"). To clarify the identity of B. hohenackeri, we hereby select a neotype from the original material.
Measurements of neotype: height 1.68 mm, diameter 1.10 mm.
The shape and measurements of this neotype correspond to Küster's (1853) hohenackeri as a species of Belgrandiella and gave its distribution as "(restr. Thessalien) ... Insel Euböa ... Thrazien ...". Bank (2006: 55) , refering to Schütt [1980] , gave its distribution as follows: "GR-AEG [= North Aegean Islands] (Limnos), GR-GRC [= Greek mainland (including Andikíthira, Evia, the Ionian Islands, Samothráki, the Northern Sporades, and Thassos] (mainland; Evia; Thassos). Endemic for Greece". However, neither Schütt nor Bank had clarified the identity of P. hohenackeri. In comparison to specimens of the original material (see below), the shell of B. hohenackeri sensu Schütt [1980] is less conical.
Paludina hohenackeri in the literature. Falniowski et al. (2012 treated P. hohenackeri as a species of Grossuana.
Operculum and pigmentation. The dried animal of the neotype, seen through the shell wall, is black. Its operculum is chestnut-coloured.
Attempted identification of the type locality. Concerning the Radomaniola/Grossuana group in Greece, we have compared the original material in the Charpentier Collection to shells from 56 localities scattered throughout the country, including 29 samples collected by P. and A. Reischütz, 6 shells figured by Schütt [1980] , 2 shells figured by , and 19 shells figured by Falniowski et al. (2012) . All localities of samples collected by P. and A. Reischütz and of the shells figured by Schütt, Radoman and Falniowski et al. are shown in Figure 9 . At a glance, 2 samples only, collected by P. and A. Reischütz (Figs 9A, 9C) might be P. hohenackeri. These are: Locality 4 ( Fig. 8) : Thermo, a spring at Trihonida lake (Fig. 9A ). Locality 9 (Fig. 8) : a spring in Kefalari at Lerna (Fig. 9C) .
A detailed comparison of the neotype (Fig. 9B ) with the shells from these 2 localities (Figs 9A, 9C) shows, however, that only the shell from Kefalari at Lerna represents G. (?) hohenackeri. The shell from Thermo (in front view of Fig. 9A ) has a narrower second whorl and a less-vaulted last whorl; the angle of the aperture, as formed by the palatal and parietal border, is not lifted upwards, and the columellar border is much less turned over the umbilicus.
Because of its wealth of water, Lerna was an important ancient place rich in myths and has always attracted travellers. One such traveller, Louis Félicien Joseph Caignart de Saulcy, a globetrotter, botanist, paleontologist, entomologist, and malacologist, collected a sample of snails in Lerna; these were used by Bourguignat for his decription of Hydrobia tritonum, a species of Grossuana.
It is our view that Charpentier's material originated from Lerna. Charpentier was a well-known collector who maintained strong contacts in the field of malacology. After receiving this material, he forwarded it to Küster for description. It is not a surprise that the Charpentier Collection also contains a sample of Bourguignat's Hydrobia tritonum collected by Saulcy (Charpentier catalogue: 20, no. 63). Therefore, we cannot accept Schütt's ([1980] : 127, caption of pl. 10 fig. 20 ) attempt to restrict the type locality to Thessaly. Schütt had seen neither syntypes nor the original material in the Charpentier Collection, and his photograph of P. hohenackeri (Schütt [1980] : pl. 10 fig. 20 ) does not correspond to the original material (Table 2) .
Further investigations are needed to determine if P. hohenackeri Küster, 1853 is a junior synonym of Hydrobia tritonum Bourguignat, 1852 . Its type locality is number 42 in Figure 8 .
Amnicola marginata Westerlund, 1881
Figure 5H-J Material. Westerlund Collection (Göteborg), 4526: (1) numerous shells + 1 shell Bythinella sp.; label: "Amn. marginata n. sp. Euboea ad Arlachades. Thiesse"; (2) c. 50 shells + 3 shells Bythinella sp.; label: "Amn. marginata n. sp. Euboea, Arlachlades [sic] . Blanc"; (3) 3 shells; label: "2. Amnicola marginata West. Eubée".
We have not seen the material in the Westerlund Collection (Stockholm), RM 14.20.
Lectotype.
We have selected a lectotype from the first sample mentioning "Thiesse". Measurements of the shell: height 1.73 mm, diameter 1.20 mm. For comparison, Westerlund's (1881: 68) measurements are "Long. 1¾, diam. 1 mm". Amnicola marginata in the literature. Schütt [1980] , followed by Bank (2006) , treated this species as B. hohenackeri marginata, but according to Falniowski et al. (2012 , A. marginata is a species of Grossuana.
Operculum and pigmentation. The dried animal of the lectotype, seen through the shell wall, is black. Its operculum is chestnut-coloured.
Type locality. We have not been able to identify the type locality "Graecia ad Avlochades", even by taking the Because of the remarkably differing measurements of the original description and the syntypes, and because we have not seen material in Westerlund Collection (Stockholm) RM 14.21, we hesitate to select a lectotype.
Amnicola filiola in the literature. According to Schütt ([1980] : 128), A. filiola is a junior synonym of Amnicola seminula Frauenfeld, 1863, which he regards to be a species of Belgrandiella. Bank (2006) accepted this synonymy. Falniowski et al. (2012) examined a specimen from near Patras, although they did not provide it with a name. Measurements of the largest shell in the first sample: height 1.925 mm, diameter 1.175 mm [instead of "Long. 2¾ diam. 1½ mm" (Westerlund 1881: 69) ]. The heights of the 6 mature shells, belonging to another species, are ≤ 1.40 mm.
We hesitate to select this single shell as the lectotype, because its aperture is not fully developed and because the remaining 3 shells of the first sample, as well as the entire second sample, belong to another species; we have also not seen the material in the Westerlund Collection (Stockholm) RM 13.129. Whether 2 different species coexist at the type locality needs to be determined.
H. haesitans in the literature. Schütt ([1980] : 127) in terpreted this species as belonging to Belgrandiella and wrote "penis slim with appendix; one receptaculum seminis". However, there is no accompanying figure and no indication of the loca lity from where the dissected material came. Bank (2006) accepted Schütt and placed this species in Belgrandiella.
Operculum and pigmentation. The dried animal of the specimen with the largest shell, as seen through the shell wall, is black. The operculum is horn-coloured and not chestnut-coloured.
tionships of the East Balkan genus Grossuana fig. 3 second row, right.
1 The objective of this appendix is not to determine whether taxa that have not yet been anatomically or genetically studied belong to Belgrandiella or Graziana. It is also not our objective to clarify whether the Graziana species described by Radoman (1975), G. adriolitoralis, G. glinensis, G. papukensis, G. slavonica, and G. vrbasensis , actually belong to Graziana, or rather, to Belgrandiella. Based on genetic analyses by Rysiewska et al. (2016) , Belgrandiella is not present in Bulgaria. Thus, the following 7 species, described as Belgrandiella, belong to Pontobelgrandiella: angelovi, dobro stanica, nitida, pandurskii, stanimirae, and zagoraensis. According to Haase (1994: 223) 
